Heat-shock protein 105 interacts with and suppresses aggregation of mutant Cu/Zn superoxide dismutase: clues to a possible strategy for treating ALS.
A dominant mutation in the gene for copper-zinc superoxide dismutase (SOD1) is the most frequent cause of the inherited form of amyotrophic lateral sclerosis. Mutant SOD1 provokes progressive degeneration of motor neurons by an unidentified acquired toxicity. Exploiting both affinity purification and mass spectrometry, we identified a novel interaction between heat-shock protein 105 (Hsp105) and mutant SOD1. We detected this interaction both in spinal cord extracts of mutant SOD1(G93A) transgenic mice and in cultured neuroblastoma cells. Expression of Hsp105, which is found in mouse motor neurons, was depressed in the spinal cords of SOD1(G93A) mice as disease progressed, while levels of expression of two other heat-shock proteins, Hsp70 and Hsp27, were elevated. Moreover, Hsp105 suppressed the formation of mutant SOD1-containing aggregates in cultured cells. These results suggest that techniques that raise levels of Hsp105 might be promising tools for alleviation of the mutant SOD1 toxicity.